Conclusions: Higher sexual risk behaviors were found among FSWs who were also IDUs, when compared with those who were non-IUDs. A double-risk bridging population for HIV transmission thereby exists.
AS OF THE END of 2005, 44.3% of all estimated HIV cases in China could be attributed to injecting drug users (IDUs). 1 HIV transmission among IDUs is the driving force of the HIV epidemic in China. 2 The efficiency of the spread of HIV from the IDU population to other populations [e.g., female sex workers (FSW) population] is a determining factor for future HIV prevalence in China. [3] [4] [5] A number of studies investigating female IDUs in China and other countries reported that about 21% to 60% of them were also engaged in sex work 4,6 -8 and that FSWs who were also IDUs (FSWIs) often engaged in behaviors involving risk of sexual transmission of HIV. 9, 10 In contrast, other studies surveying FSWs found only a few percent of them were FSWIs. [11] [12] [13] The apparent inconsistency may be explained by the fact that surveys targeting IDUs were often institution-based or community-based, 4, 14, 15 whereas surveys targeting FSWs were often venue-based (e.g., night clubs, saunas). 16 -18 Moreover, FSWs with IDU behaviors would find it difficult to work in some types of venues (e.g., karaoke clubs or saunas). Many of these reports, however, involved a relatively small number of FSWIs. With financial pressure resulting from their drug dependency, FSWIs may be less able to insist on consistent condom use with their commercial sex partners. 3 Because there may be around 6 to 8 million FSWs in China, 19 the size of the FSWI population is noteworthy.
This study compared data on the FSWIs and FSWs who were not IDUs (FSWNI) obtained from the Behavioral Surveillance Surveys (BSS) of the China-UK HIV/AIDS Prevention and Care Project 20 conducted for FSWs in Sichuan in 2002, 2003, and 2004 . The Project also implemented various prevention and care programs for HIV-vulnerable populations in Sichuan and Yunnan, China and was managed by its National and Provincial Management Offices. 20 Both funding (about 20 million pounds) and technical support have been provided by United Kingdom Department for International Development and Family Health International (FHI).
Sichuan has a total population size of about 87 million 21 and was ranked sixth among all China provinces for the number of HIV cases reported. 22 The HIV prevalence among IDUs in Sichuan was quite high. 15 This study tested the hypotheses that FSWIs and FSWNIs had different background characteristics, HIV-related perceptions, and prevalence of condom use with both sex work clients and regular sex partners. Factors associated with condom use among FSWs were identified. The effectiveness of HIV-related prevention programs was also assessed in this study.
Methods

Study Design
The methodology of the BSS study has been documented in a China-UK Project report. 23 A recently published article also described the methodology used to collect BSS data in 1 particular China-UK project site. 24 The same 19 FSW BSS sites in Sichuan were used in 2002 to 2004. 23, 25, 26 A team of international and national experts translated and modified the BSS questionnaire developed by FHI. 27 Intensive training sessions (3-day workshops) were provided to interviewers by experienced researchers from the School of Public Health of Sichuan University and staff of national and provincial Center for Disease Control and Prevention (CDC). CDC core staff also attended training workshops organized by the China-UK Project. A detailed operational manual was prepared and used. Interviewers kept a log book describing their fieldwork and were supervised by senior CDC staff who performed field and office editing. Data collection was also monitored by the provincial and national level experts. An independent international monitoring team was sent to some of the sites to review the documentation and quality of the fieldwork. The team also visited some establishments and interviewed some respondents and was satisfied with the quality of the study.
Following a mapping exercise, some sex-work establishments (ranging from 5 to 30 per BSS site) were randomly selected and study respondents were recruited by convenience sampling. All these establishments were venue-based and the study did not include institutions such as clinics, retention or detoxification centers. According to the national BSS guideline, 28 a rough sample size of 400 per site was targeted. Face-to-face interviews, using a structured questionnaire, were conducted by trained staff of the CDC in private settings. Respondents were assured that participation was anonymous and voluntary. Verbal informed consent was obtained and the fieldworker signed a form pledging that he/she had explained the information clearly to the respondents. Ethics approval was obtained from the national CDC in China. A cash incentive of RMB50 (about US$6) was given to the respondents to compensate for the time spent in the study. The percentages of FSWIs (injected drug in the last 12 months) among the sampled FSWs in these surveys ranged from 0.53% to 15.6%, with a mean of 3.27% (SD ϭ 3.51%).
Measures
Respondents were asked information about STD symptoms, voluntary HIV antibody testing, type of sex work establishment, age at first sex, duration of sex work, number of clients in the last week, whether they currently had a regular sex partner, HIVrelated knowledge and perceptions, whether they used a condom in the last episode of sex with their clients or their regular sex partners, whether condoms were used consistently with these 2 types of partners in the last month, whether they were carrying a condom, and reasons for not using condoms in the last episode of sex work. Exposure to HIV/STD-related prevention services in the last year and STD checkup in the last 6 months were also assessed.
Statistical Analyses
The distributions of the variables of interest were tabulated separately for the FSWI and the FSWNI groups. Univariate and multivariate odds ratios (ORs) were derived to compare the between-group differences. Factors in association with condom use behaviors with clients and regular sex partners were investigated by univariate ORs. Univariately significant variables were considered as candidates for multivariate logistic regression models. Statistical analyses were performed using SPSS for Windows 13.0 and P Ͻ 0.05 was taken as statistically significant.
Results
Characteristics of the FSWNI Group Versus the FSWI Group
Of the 15,379 FSWs studied, 492 (3.2%) were FSWIs, and the rest were FSWNIs. The multivariate analyses of Table 1 shows that among all the sampled FSWs, those who were older in age, non-Han ethnicity, ever had voluntary HIV antibody testing, were nonvenue-based FSWs, and who had worked as FSW for Ͼ4 years were more likely than others to be FSWIs (OR ϭ 1.5-2.5). Moreover, respondents of 2003 and 2004 surveys and those of higher age at first sex were less likely than others to be FSWI (OR ϭ 0.2-0.6, Table 1 ).
The 2 groups were not different in terms of whether they reported having a regular sex partner, in terms of HIV-related knowledge and perceptions or exposure to HIV-related information ( Table 1) .
Utilization of HIV/STD-Related Prevention Services
It is seen that close to 40% of respondents (39.5% for FSWNI and 42.9% for FSWI) received some HIV/STD-related counseling or education services (Table 2 ). Around 50% of the 2 groups had received a STD checkup in the last 6 months. Close to 19% (18.8%) of the FSWI group received methadone maintenance treatment (MMT). The prevalence of HIV/STD-related services utilization in the FSWI and FSWNI groups were not of statistical significance (Table 2) . Table 2 shows that FSWIs were less likely than FSWNIs to have used a condom in the last episode of sex work (71.1% vs. 81.2%, adjusted OR ϭ 0.7, P Ͻ 0.01), to have been using condoms consistently with clients in the last month (26.7% vs. 40.4%, adjusted OR ϭ 0.6, P Ͻ 0.01) or to possess a condom when being interviewed (68.7% vs. 77.8%, adjusted OR ϭ 0.6, P Ͻ 0.01).
Condom Use Behaviors Among FSWIs and FSWNIs
The most frequently cited reasons for not using a condom in the last episode of sex work were objection from clients (64.5% and 67.6%, respectively, of the FSWNI and FSWI groups, P Ͼ 0.05), "no need to use condoms" (13.4% and 21.1%, respectively, adjusted OR ϭ 1.8, P Ͻ 0.05), or "haven't thought about it" (10.9% and 3.5%, respectively, adjusted OR ϭ 0.2, P Ͻ 0.01, Table 2 ).
The differences between the FSWI and FSWNI groups in the prevalence of condom use with regular sex partners in the last episode of sex (31.9% vs. 37.3%, respectively, univariate OR ϭ 0.8, P Ͼ 0.05) and in the last month (12.7% vs. 15.6%, respectively, univariate OR ϭ 0.8, P Ͼ 0.05) were not of statistical significance (Table 2) .
Factors Associated With Condom Use With Sex Work Clients
The results of the multivariate analyses (Table 3) confirmed that FSWIs were less likely than FSWNIs to have been using condoms consistently with their clients in the last month (OR ϭ 0.6, P Ͻ 0.01) and were less likely to have used a condom in the last episode of sex work (OR ϭ 0.7, P Ͻ 0.01).
Other factors associated with consistent condom use with sex work clients in the last month include survey year (2003 or 2004 when compared with 2002), age group of 20 to 24, higher education level, higher age at first sex, having a regular sex partner, better HIV-related knowledge level and perceptions, and having had an HIV antibody test (OR ϭ 1.1-2.0, P Ͻ 0.05). By contrast, those ever having STD symptoms, those working in "hair salons" or "nonvenue-based," those having worked as FSW for Ն2 years, those having Ն4 clients in the past week, and those not having received HIV-related information in the past year were less likely than others to have used condoms consistently with their clients in the last month (OR ϭ 0.5-0.8, P Ͻ 0.05). Factors in association with whether the respondent used a condom with the last sex work client were comparable to the aforementioned ones predicting consistent condom use with sex work clients in the last month (Table 3) . *Adjusted for variables which are significant in univariate analysis (including sites). † Dashes indicate nonsignificant in univariate analysis hence not considered in the multivariate stepwise analysis. ‡ P Ͻ 0.01. § P Ͻ 0.05. Items included "One could tell whether someone has contracted HIV by his/her appearance," "HIV could be transmitted via dining with PLWHA," "HIV could be transmitted via hand-shaking with PLWHA," "HIV could be transmitted via mosquito bites," and "HIV positive pregnant women could transmit HIV to their infant." NS indicates significant in univariate but not in multivariate analysis; NA, not applicable.
INJECTING DRUG USE AND CONDOM USE
Factors Associated With Condom Use With Regular Sex Partners
The results of the multivariate analyses shown in Table 4 confirmed that FSWIs were not statistically different from FSWNIs with regard to consistent condom use with their regular sex partner in the past month or having used a condom in the last episode of sex with their regular sex partner.
Other factors that were significantly associated with consistent condom use with the regular sex partners in the last month were very similar to those listed in Table 3 and those predicting whether the respondent used a condom in the last episode of sex encounter with their regular sex partner (Table 4) .
Associations Between Utilization of HIV-Related Services and Condom Use Behaviors
After adjusting for all variables that are listed in Table 3 , exposure to condom and lubricant distribution exercises, utilization of HIV-related counseling or education services, and STD check-up service were associated with a higher likelihood of using condoms consistently with sex work clients in the last month for both the FSWNI and FSWI groups (adjusted OR ϭ 1.3-2.8, P Ͻ 0.05, Table 5 ). These 3 types of HIV-related services were predictive of consistent condom use with regular sex partners in the last month among FSWNIs (adjusted OR ϭ 1.5-1.7, Table 5 ) but not among FSWIs. Participation in needle exchange or MMT programs was significantly associated with consistent condom use with one's regular sex partners in the last month for FSWI (adjusted OR ϭ 6.4, P Ͻ 0.05, Table 5 ).
Discussion
A small but not insignificant share of the sex workers who participated in this study also had IDU risk behaviors. They present a serious threat as to the future of HIV in China because of the large absolute numbers of FSWs and male sex work clients in China. Bridging effects from the IDU population to the male sex work client population via the FSWI group are evident. Prevalence of needle sharing in the last 6 months among female IDUs in Sichuan in 2003 and 2004 were 37.4% and 29.5%, respectively. 25, 26 Therefore, the risk for FSWIs to contract HIV via their IDU behaviors is substantial. Furthermore, the FSWI group also practiced high-risk sexual behaviors. For instance, only about one-fourth of the studied FSWIs were consistent condom users when having sex with their clients in the last month. Self-reported STD symptoms were prevalent and those with more clients in the past week were even less likely to use condoms. FSWIs exposed to this compound risk of IDU and heterosexual transmission are, hence, highly susceptible to contracting HIV and/or spreading HIV to others. The bridging of HIV from FSWIs to their regular sex partner(s) is also of concern, as the reported prevalence of inconsistent condom use with such partner(s) was very high.
One of the striking findings of this study is that FSWIs have multiple potential transmission routes, including increased sexual risk compared with their FSWNI peers. This is not only because FSWIs were more likely than FSWNIs to contract HIV because of their IDU behaviors, but that FSWIs had higher prevalence of unprotected sex with their clients than the FSWNI group. The difference in prevalence in condom use with sex work clients in the FSWI and FSWNI groups was not explained by differentials in HIV-related knowledge and program exposure, as these 2 groups did not differ in such aspects. This phenomenon of clustering of risk behaviors contributing to different modes of HIV transmission has also been reported in the male IDUs who also engaged in sexual risk behaviors in Sichuan, China. 29 Intervention targeting IDU harm reduction therefore needs to be integrated with condom promotion.
The studied FSWIs were more likely than the FSWNIs to have been marginalized as they tended to be older and of lower socioeconomic status. Studies have shown that lower socioeconomic status was associated with unsafe sex among FSWs. 30 Further research to simulate the impact of this transmission route on new HIV-positive cases via FSWIs is warranted. Significant differences in prevalence of condom use with regular sex partners between the FSWNI and FSWI groups, however, did not exist. This may be due to the very low prevalence of condom use with regular sex partners for both the FSWNI and FSWI groups. Objection from clients was the main reason for not using condoms at sex work. Other factors such as gender power, perceived behavior control of condom use, and self-efficacy are important determinants of condom use between FSWs and their clients. [31] [32] [33] These factors are particularly relevant to FSWIs as drug dependency and financial need to purchase drugs would place them in a less favorable negotiating position for condom use with their clients. 3 Hence, FSWIs may have lower self-efficacy for condom use, when compared with FSWNIs. FSWIs may also be more likely than FSWNIs to have psychological problems, which were also found to be associated with condom use. 34 Furthermore, FSWIs may have personalities that are more receptive to risktaking in general, when compared with FSWNIs. Intervention efforts toward FSWIs may therefore be different from those targeting FSWNIs.
The benefits of expanding service coverage are further supported by the observation that those exposed to HIV-related programs (including HIV antibody testing) or HIV-related information were more likely than others to be using condoms with their clients and regular sex partners. The associations between service coverage and condom use, however, did not explain the differences in condom use between the FSWI and FSWNI groups. It is unlikely that any special programs had been designed for the FSWI group although such programs are greatly warranted.
Effectiveness of the Project's intervention on FSWs in 1 particular site has also been documented in another article. 24 The China-UK project implemented peer education, condom promotion, VCT, and information education and counseling services to FSWs in Sichuan and Yunnan. The number of people covered by the Project's activities was 125,000 in 2005. 20 As seen from this study, program coverage for both groups in these project sites was moderately high. The nonproject sites in other parts of Sichuan would, however, have much lower program coverage rates. It is encouraging to see that the number of MMT sites in China would increase from 8 in 2003 to 824 in 2007. 35 The higher prevalence of HIV antibody testing in the FSWI group (vs. the FSWNI group) may be due to the awareness of their susceptibility for contracting HIV or the higher chance of being tested when recruited for IDU harm reduction programs.
The study has some limitations. On-site convenience sampling methods were used to recruit study respondents. Venue-based sampling method has been used in many studies. 16 -18 A recently developed Respondent-Driven Sampling method has been used to access hard-to-reach vulnerable groups and investigations into its appropriateness for FSW studies in China is warranted. Reporting bias due to social desirability may exist as in all BSS studies, although the interviews were strictly anonymous with privacy ensured and interviewers were trained to encourage respondents to give true answers. Power relationship between interviewers and FSWs respondents might also create response bias. IDU respondents tended to have a shorter attention span; the questionnaire took about 10 minutes to complete, and thorough pilot testing had been conducted. Although the studied variables could not explain the differences in condom use between the 2 groups, some unmeasured potential confounders such as income level may still exit. Furthermore, a few respondents may have been interviewed twice, although the number should be very small (the number could not be identified), as the sex-work establishments were randomly selected each year and FSWs in China are very mobile. 36 The surveys, however, were of high quality, as they have been conducted with careful planning, pilot testing, implementation, and quality control, as part of an international collaborative project that was well supported by the China CDC and the FHI.
In conclusion, the bridging effects from the IDU population to male clients of sex workers, via the FSWI population, may be very efficient. Multidisciplinary and integrated IDU-related and sexrelated harm reduction programs with a wide coverage should be implemented in a timely manner.
